Objective: To examine the efficacy of the Ivor Lewis esophagectomy with extended 2-field lymph node dissection for thoracic esophageal carcinoma we reviewed our experience. Methods: We analyzed the cases of 147 consecutive patients who underwent subtotal esophagectomy with extended 2-field lymph node dissection through Ivor Lewis approach for esophageal cancer from January 1996 through December 2000. Eighty-six patients were operated on for cancer of the midthoracic esophagus, 48 for cancer of the lower thoracic esophagus, and 13 for cancer of the aortal segment of the esophagus. No patient had received chemotherapy or radiotherapy before operation. Results: There were 113 men (76.9%) and 34 women. Median age was 57 years (range 51-65 years). Postsurgical pathological studies revealed squamous cell carcinoma in 139 patients (94.6%), adenocarcinoma in five (3.4%), and adenosquamous carcinoma in three (2%). Positive abdominal and/or mediastinal lymph nodes were found in 122 patients (82.9%). At mean 43 nodes (range from 32 up to 75) were studied for each patient. Even in T 1 -T 2 tumors mediastinal or abdominal lymph nodes are involved in up to 80% of cases. However, in T 3 -T 4 stages the frequency of lymph node involvement is significantly higher (P , 0:05). Postsurgical staging was as follows: stage I in three patients (2%), stage IIa in 20 (13.6%), stage IIb in 29 (19.7%), stage III in 54 (36.8%), and stage IV in 41 (27.9%). All distant metastases were lymphogenous. The operative mortality rate was 6.1%, and complications occurred in 62 patients (42.1%). The overall 5-year survive rate was 28.8% (median survival 36.1 months). The 5-year survival rate for patients in stage IIa was 59%; for those in stage IIb, 39.5%; for patients in stage III, 26.7%; and 0% for patients in stage IV. Conclusions: Subtotal esophagectomy with extended 2-field lymph node dissection through Ivor Lewis approach for esophageal cancer is a safe operation. Long-term survival is stage dependent. Effective multimodality treatment may be helpful for patients with advanced disease. q
Introduction
Esophageal carcinoma is an aggressive disease with a poor prognosis. Surgical resection remains the basic method of management of this malignancy. The Ivor Lewis operation was first described in 1946 [1] , and we have used it predominantly for the past 20 years. Recently, preoperative chemotherapy and radiation therapy have been used in an attempt to increase long-term survival [2] [3] [4] . However, in our clinic the primary surgery remains the preferred mode of treatment. A radical operation, which includes not only complete removal of the main tumor but also an extended dissection of the lymph nodes in the mediastinum and abdomen through laparotomy followed by a right thoracotomy has been our standard method of treatment of esophageal cancer. To establish a benchmark for surgical treatment of esophageal carcinoma prior to the widespread use of preoperative chemotherapy and radiation therapy, we reviewed our experience with the Ivor Lewis esophagectomy with extended lymph node dissection during a time when adjuvant therapy was rarely used. The objective of this study was to examine the morbidity, mortality, and efficacy of an Ivor Lewis esophagectomy with extended 2-field lymph node dissection for the treatment of cancer of the thoracic esophagus and to analyze the outcome of the patients.
Patients and methods
From January 1996 through December 2000, 212 patients were admitted to our clinic with esophageal malignancy. Seventeen (8%) patients were found unresectable and received palliation. One hundred and ninety-five patients underwent Ivor Lewis esophagectomy. Among them, 147 [5] . 2S resection includes bilateral lymph node dissection in the mediastinum below carina, 2F resection includes total mediastinal lymph mode dissection up to apex of the chest. In 3F resection bilateral cervical lymph node dissection is performed. All types of resections imply abdominal D2 lymph node dissection as in gastrectomy.
Operative mortality was defined as any death during the first 30 days after operation or during the same hospitalization. All tumors were staged postsurgically by the TNM classification system (UICC, 1987) [6] .
Fisher's exact two-tailed test was used to compare differences in patient characteristics [7] . Overall patient survival was estimated using the product-limit method of Kaplan and Meier, in which the initial day of treatment was the day of surgery [8] . Operative deaths and deaths that were not related to cancer were included in the survival statistics. Estimates and 95% confidence intervals (CI 95 ) are given for 3 and 5 years. The log-rank test was used to compare differences in survival curves [9] . A P-value of less than or equal to 0.05 was considered to be significant.
Clinical findings
There were 113 men (76.9%) and 34 women. Median age was 57 years (range 51-65 years). Dysphagia was present in 144 patients (97.8%) preoperatively. Eighty-six patients were operated on for cancer of the midthoracic esophagus, 48 for cancer of the lower thoracic esophagus, and 13 for cancer of the upper thoracic esophagus. In all 13 patients with upper thoracic esophageal cancer the tumor was located not above aortal segment of the esophagus. The diagnostic evaluation consisted of endoscopy with biopsy, contrast radiology, external sonography of abdomen and neck. Routine chest radiography, spirometry and electrocardiography were also performed. Every patient had a bronchoscopy, and computed tomography was performed in 87 patients. The malignancy was found by esophagogastroduodenoscopic surveillance in five asymptomatic patients. Before treatment in all patients the diagnosis was affirmed histologically. No patient had received chemotherapy or radiotherapy before operation.
Surgical procedure
All 147 patients underwent subtotal esophagectomy with extended 2-field lymph node dissection. In brief, all the patients underwent initial abdominal exploration through an upper midline laparotomy. The stomach was mobilized on the right gastric and right gastroepiploic arteries. The left gastric artery was divided at its origin, and all lymph nodes around the celiac trunk and its main branches were included in the resection. Lymph tissue of the portal vein, hepatic artery and splenic hilum also was removed. No pyloroplasty or other drainage procedure was done, and a Kocher maneuver was performed. The greater omentum was resected. After the abdominal stage a right posterolateral thoracotomy was performed. The esophagus was mobilized with the all paraesophageal and subcarinal lymph nodes. Also upper mediastinal, right and left paratracheal lymphatic tissue including lymph nodes of recurrent laryngeal nerve were removed. The thoracic lymph duct was resected from diaphragm to the apex of the chest. Denudation of the lesser curvature was usually performed in the pleural cavity. Combined resections were performed 28 in patients (19%) ( Table 1) . Lung resection was wedge excision; splenectomy and pancreas resection were done due to intraoperational trauma. No resection was macroscopically palliative (R2).
After resection of the specimen, a hand-made, two-layer fashioned anastomosis was constructed between the stomach and the esophagus. The anastomosis was located in the apex of the chest in all the patients.
On day 6 or 7 after surgery patients underwent contrast Xray study or endoscopy for assessment of esophagogastric anastomosis. After this the enteral feeding was begun.
Results

Pathohistological findings
Postsurgical pathological studies revealed squamous cell carcinoma in 139 patients (94.6%), adenocarcinoma in five (3.4%), and adenosquamous carcinoma in three patients (2%). The tumor was exophytic in 14 patients, endophytic in 29, infiltrative-ulcerous in 46 and exo-endophytic in 58 patients. In four patients (2.7%) the resected margin of the esophagus was found to have microscopic tumor involvement.
Positive lymph nodes were found in 122 patients (82.9%). At mean 43 nodes (range from 32 up to 75) were studied for each patient. The frequency of the metastatic involvement of different mediastinal lymph nodes depending on tumor localization is shown in Table 2 . One to four nodes were positive in 57 patients (46.7%), 5-7 nodes were positive in 39 patients (32%), and more than seven were positive in 26 (21.3%). The frequency of the metastatic involvement of lymph nodes depending on tumor invasion of esophageal wall layers is shown in Table 3 .
Thus, even in T 1 -T 2 tumors mediastinal or abdominal lymph nodes are involved up to 80% of cases. However, in T 3 -T 4 stages the frequency of lymph nodes involvement is significantly higher (P , 0:05). The postsurgical stage and TNM classification were as follows: stage I in three patients (2%), stage IIa in 20 (13.6%), stage IIb in 29 (19.7%), stage III in 54 (36.8%), and stage IV in 41 (27.9%) ( Table 4) .
M1 disease was established when metastases in nonregional lymph nodes were detected, so no patient had distant organ metastasis. In one patient with T 1 tumor (squamous cell carcinoma less than 1 cm in mucosa) the single metastasis was detected in common hepatic artery node.
For 56 patients the operation was characterized as palliative due to distant lymphogenous metastases, adjacent organ or resected margin invasion by tumor or eight and more regional lymph node metastases. Postoperative radiation therapy was given to five patients (3.4%).
Morbidity, mortality and survival
The operative mortality rate was 6.1% (CI 95 2.3-9.7%). Postoperative pneumonia was the most common cause of death (seven patients); one patient died of an acute cardiovascular insufficiency, and one of a thromboembolism of pulmonary artery. Complications occurred in 62 patients (42.1%, CI 95 34.2-49.8%). Postsurgical complications are listed in Table 5 .
No esophagogastric anastomosis failure was observed. Empyema and mediastinitis were caused by air leaks, (Fig. 1) .
Lymph node involvement was associated with a decreased 3-and 5-year survival rate: 47.4% (CI 95 35.9-58.9%) and 12.9% (CI 95 0-31.8%) versus 68.6% (CI 95 46.5-90.7%) and 54.8% (CI 95 25-84.6%) for patients with no nodal involvement (P , 0:05). The number of positive lymph nodes also affected survival. If one to four lymph nodes were positive, the 3-year survival rate was 51.7%, 5-year survival rate was 18.3%; if 5-7 lymph nodes were positive, 3-and 5 year survival rates were 41.3% and 0%; while if eight or more lymph nodes were positive, they were 0% (Fig. 2) .
Because of the very small number of patients who received radiotherapy after operation (5), and because of the retrospective nature of this study, the patients were not stratified, and no tests for significance between their survival data have been performed. Detection of local recurrence was available for nine patients. Six of them had recurrence in cervical lymph nodes. System recurrent disease was documented in 71 patients.
Discussion
Esophagectomy with extended 2-or 3-field lymph node dissection is the basic treatment in many clinics [10] [11] [12] [13] [14] . During last 15 years we have not routinely been using preoperative chemotherapy or radiation therapy for thoracic esophageal cancer, primary resection being our method of treatment.
The patients in this series were a select group because of the nature of our referral practice. In this study we analyze only patients underwent subtotal esophagectomy with extended 2-field lymph node dissection. Only in cases of distant metastases or locally advanced disease with adjacent organ massive invasion, when the radicality of operation is doubtful, do we perform standard 2-field lymph node dissection. Total mediastinal lymph tissue dissection was our choice taking into account the high incidence of all mediastinal node involvement, including paratracheal nodes and recurrent nerve chain.
Patients with positive lymph nodes at operation had a poor prognosis. It must be noted that prognosis deteriorates in proportion to the number of lymph nodes involved. The difference in survival between patients with positive nodes and those with negative nodes was significant. However, some patients with positive lymph nodes will survive long-term after resection. As to 3-field lymph node dissection, data of other authors [15] [16] [17] and our experience make us consider this procedure justified for thoracic esophagus cancer. Our local recurrence pattern also supports a more radical lymph node dissection. Nevertheless, in almost all patients systemic recurrent disease was detected.
Some different approaches have been described for the surgical resection of esophageal cancer. Nevertheless, we use an Ivor Lewis approach for patients with thoracic esophageal carcinoma for several reasons. This approach allows complete visualization of all abdominal lymph nodes, thoracic esophagus and mediastinal lymph tissue. During last 6 years, we have not used the left thoracoabdominal approach because upper mediastinal lymph nodes are not available in this approach, and performing an anastomosis in the apex of the left chest (above aortic arch) is difficult and requires mobilization of the aortic arch. As to total esophagectomy with cervical anastomosis, we consider that this procedure is indicated for cancer of tracheal segment of esophagus. On the one hand the transthoracic subtotal esophagectomy is a radical operation for esophageal cancer localized in aortal segment of the esophagus or lower. On the other hand cervical anastomoses are characterized by a higher rate of failure, stenosis, disturbance of swallowing coordination and aspiration [18] [19] [20] . Besides, total esophagectomy often needs reconstruction with a long isoperistaltic gastric tube. This ensures worse functionality of esophageal substitute [21] .
We do not use a transhiatal approach for esophageal cancer, because it does not allow direct visualization of the thoracic esophagus and all mediastinal lymph tissue, and adjacent structure resection is not possible when needed. And again this procedure implies cervical anastomosis. The problem of anastomotic failure in the chest after an Ivor Lewis procedure was not a problem in our series.
As other authors [22] have already pointed out, respiratory complications continue to be an important source of morbidity after transthoracic esophagectomy. Our most common complication also was pneumonia, despite prolonged thoracic epidural analgesia, sanation bronchoscopies, aspiration precautions, aggressive antibiotic therapy, et cetera.
We also do not perform pyloroplasty or other drainage procedure. The pylorospasm after an Ivor Lewis procedure was not a significant problem in our series. Only three patients showed symptoms of pylorospasm, and their management by single endoscopic bougienage was successful.
However, overall survival remains low. Our overall 5-year survival rate was 28.8%. Certainly, influencing of stage has an effect. In our series most of the patients (64.7%) had stage III or IV disease. After obtaining an effective regimen, multimodality treatment may be helpful for these patients.
Finally, squamous cell carcinoma was the most common type of esophageal malignancy. Despite a rising incidence of adenocarcinoma of the esophagus, especially in reports of Western clinics [23, 24] , squamous cell carcinoma of the esophagus remains the dominant type in Russia.
